. APPLICATIONS FOR A
\\ | SOFTWARE-DEFINED ENTERPRISE

B\ ANALYTICS FOR SPOTTING
< OPPORTUNITIES

- = }% {& Data Technology

&
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M EMC is ranked “Le M Worldwide Continuously
by Gartner Magic Quadr. ——— e 18 years External Storage
in 13 of 17IT catalogs = Container Devops : Market Share #1
Hadoop Mobile Sorttal
Open i S——— ¢ OCI(.J
Source DI = s Medi

loT » EMCH e+ % = Cloud

beid A RTRME A A PR 2

Industry ~ Big Data (No data silo) + Hybrid Cloud + Agile App DB;?G
i | B 3 ﬁ‘f 5 ATE ITaaSi‘,%’ 1# All Flash
Bank A Modern Data Center DC ‘
A2 © ' SDDC A E?“t‘ﬂ =
4.0 Smart Crowd Open ~ . e 5! |
City Sourcing Dq’ra | ‘, - L
R i
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Mobile Devices
B{EE BEE

{5 APPS
Lt
L L L

BEAE

@
&5 B & | & RE APPS
mprie 0
Mainframe, Mini Computer
Terminals

LAN/Internet Client/Server
PC

Source: IDC, 2013
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DAITA

IS THE NEW

CENTER OF GRAVITY N

Data Type: Structured, Semi-Structured, Unstructured




File Shares

I==[==]

. = \
= A Ak - 3 CLOUD
f‘faf SHErER (Rest APT)

HPC A vy

: OBJECT
IEII (Ceph)

Backup/Archive

Cloud Apps
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Backup/Archive Cloud Apps
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File Shares
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Backup/Archive Cloud Apps
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Isilon£/] #7: All Flash + Auto tiering + Cloud-Enabled

amazon
webservices™

B Microsoft Azure

;‘_\»
ViR

R Y

."{. SRS | [ i
I : ¥ IS!lOn ‘:\’ i ,l"
CloudPools /

: HD-Series & Iy 4

ARCHIVE _,
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7
Isilon Significantly Reduces Time To Results

% 1: A Global Telecom 1TB Hadoop Job Cycle " #&

Time to Result

Traditional Hadoop+DAS

TT 30:18

opy
asults

lsilon b 89.3 Minutes!

203

Isﬂon Advantages
Eliminates All Data Movement
Allows for Virtualized Compute
Significantly Less Cost

79% Faster TTR!
Terasort Test on 1TB
DAS Isilon Benefit
MB/s Per Node 55.00 85.00
FEEERT (Min) 30.18 18.51

Time to Result (Min) 89.30 18.51

11
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% £ Isilon2? vHadoop #+ i Hadoop-as-a- Serwcelkii
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12 FHadoop solution:

- | BRI
( NameNode ) 2. NNERENH
3. FER&EREH
( Data )

SMB
or Y ' 7 7
WAN  ETP T YY)
Obiject o Hortonworks £

Dataii it ff# 77 & Fiith 53 4

12



Hadoop#k &£ i&lsilonfie § £ 1@ SLDASEe B it f i 47
DAS Isilon

Data-Set Management Ingest In-place Simultaneous Multi-Protocol X v
Data Type Files Files Simultaneous Hadoop Distributions X v
1 (¢) (0)
Protection overhead 200% 20% File/Object Level Access Control Lists X v
NameNode Redundancy [ Active/Passive | N-to-N Active
Snapshots v v
De-duplication X v WORM (SEC 17a-4) X v
- g . i X
Ability to edit files/objects X v POSIX Compliance z
NES v3 X ; Independent Scaling X v
NFS v4 X p Hadoop Distribution Portability X v
SMB 1 X J HAWQ Support v v
Encryption X SED
SMB 2x X v Data Tiering X v
e X - Had Distributi 1 All
FTP X p adoop Distributions
Object (Proprietary) X ’ Consolidated Hadoop Management v X
HDFS v1 X v
HDFS v2 v v Disaster Recovery Full File Copy|  Snap

EMC




Big Dataj 7%

)

= |DC

Analyze the Future

Transaction-based
(In-Memory DB)

Analytics-based
(EDW)

APPLICATION

S

-~ APPUCAON Search-based
(Hadoop)

*** Source: IDC 2012 Big Data study
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X86+Isilon: + i Hadoop 3t #73¢ i +Pivotal BDS34 4

Tier0: Real Time

MPP |n-Mem NoSQL DB
GemFire

- o

Tier2

Tierl

BI
MADIi tools
Mahout b

Native ANSI-SOL MPP RDB
HDB
PXF

.

M/R

Hive|HBase
others

Hadoop Distributed File System
(HDFS with 1 data copy)

A -
Pt Pivotal HD

EMC CONFIDENTIAL—INTERNAL USE ONLY

e

Apache

cloudera

10GbE / Linux
x86] x86 x861x86
n § XS6

X8

aa

:

x86| x86

MPP in-DB Analytics
M

Bl

/:\»1[]|>]] tools

Native ANSI-SOL MPP RDB
Greenplum

External Table

Same Data in-place Analytics

Isilon Data Lake Fou

Ease of Use Easy Backup
(mgt & ILM) Time to Result

ndation

Less copy

HA/DR  (§ saving)

NAS

Machine

logs

15



4v iR £] A7 4&: Pivotal BDS3: i %

% g ‘Fj e1ln-DB-computing £ &% & /&

MPP Structured, Unstructured, and In-Memory Grids
Integrated HDFS, massively parallel processing of Greenplum
DB, HAWQ on Pivotal HD; Gemfire in-memory data grid for
real-time intelligence

MPP Language, API, and Partner Integration
Functions and models in SAS, PL/R, C, PL/Java, PL/Perl, and
PL/Python, PostGIS

Text Analytics
Built-in MPP text analytics of unstructured data
Faceted search and multi-lingual support
Semantic understanding through machine learning

Machine Learning
Open-source MPP library of advanced analytic functions
including time series, linear and multinomial regression;
supervised and unsupervised machine learning modules
including SVM, LDA, and K-Means clustering

Graph Analysis
Open-source MPP library including Graph Analytics,
Graphical Models, Clustering, Collaborative Filtering, and
Topic Modeling

EMC CONFIDENTIAL—INTERNAL USE ONLY

L g

—

MADIib

TS o
&l hd [
[ 5
1. h.dAD stands for: z . -
2. lib stands for library of:
+ advanced (mathematical, statistical, machine learning)
« parallel & scalable
« in-database functions
3. Mission: to foster widespread development of scalable analytical skills, by harnessing efforts from
commercial practice, academic research, and open-source development.

MADIib: A Open Community Project

Open Source: BSD License

D =2 Dev: ith multiple universities
(el
“ o Compatibility with Postgresand Greenplum Database:
» + Designed for Data Scientists to provide Scalable, Robust Analytics capabilities for their
penmoue business problems
github * Homepage: http://madlib.net
SOCAL COOING + Source:  https://github.com/madlib
+ Forum: http://groups.google.com/group/madlib-user-forum
-
saL i PL PLIPerl
MapReduce PLIPython
O S I S S EOESS
RRRRRBRR®RRR®RR® -
L= R — A T R T R
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- A% A HAD P Greenplum EDW & # % i)
7 18 5 4F £ 4 34 |3 (BIG TABLE)

EMC Greenplum
CMTS Server:10.xx.yy.zz DW ¥ﬁ-**§
Win Server 2008
Share
Report nothing
i TABLE
Lot Time(Sec) DB Time(Sec) Query Count count
XA3x01z4 8.5 1.7 17,334 Intranet
XA3x01z5 8.2 0.8 17,337
TEST3: (BIG TABLE) yp3,0123 7.5 1 17,340 15,779,604,540
18 TableE2 &k 1 2
(Etable HiStLot XB3x01z4 8.9 0.8 17,340 ~ 3TB ?Eﬁ'l‘: x86 i 6 a
XC3x01z5 7.4 1.1 17,328 Grid & Clustering Greenplum DCA
XC3x0126 9 0.9 17,343 MPP: K& P47

S E 2 4 B GreenplumfZi-F kLt § 2 DBaik Y 4!

EMC
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‘eik £ AT &E: A Edgesd & Cold Dataté * i dl € & 4% E H

Multi-Protocol Cloud-Scale Hyper-Converged
Scale-Out File Object Scale-Out SAN
IsilonSD ECS ScalelO

Build Better Clouds, Modernize Apps, Analyze More Data,
Accelerate Performance

Management and Automation

VIiPR ( ® SUITE

Transform Multi-Vendor Storage




ek BIRTREGE: B & rer P 4 245 R * i A2 (Isilon)

Central Mediation
|

Internal
WAN

m [ RAN | DAV ] [ Swift ]

Isilon OneFS$S

Easy to Grow Manage & Administer
Additional Clients to More Content
Multiprotocol Access to Same Data

Commodity ‘

1 Co]'n?nodity

EMC CONFIDENTIAL—INTERNAL USE ONLY
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o A% F3C2 P % Hadoop DASZE #-27 NASF L i

landing
(write)

1 dat
—— | 1copydata
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?r A e ':;f replicate

(SynclQ)
11 copy data

At least 2

up to 4

CcCopy >

3 copies data

B x36] x86
-
86| x864 x86

Hadoop Analytics
@ X86+DAS

20



A ]

e & % f#Cx ¥ #rHadoop+isilonzE 3 3¢ 87 7ok

landing
(write)
P | 1copydata
e B (e :
?:L-'EE.-'_";'%‘ II\_I_I;E NAS replicate
v s == {SynclQ) No more copy
-l i 11 copy data Same Data @ Isilon
M iw au NFS
* _,?"4;; FTP

36| x86
Isilon §<E?§§ﬁﬁ> .
NAS i X3

x86|x86

B8

_p g Staging a
= FL'E; NFS Hadoop Analytics
LY ",!-: FTP @ lite X86 compute nodes

EMC
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% %): EMC IT (Intranet IT & Machine logs Analytics)

Business Analytics-as-a-Service Engagement Process: Isilon (NAS, FTP, HDFS)+ PHD + DCA

7 R Data Analytics

I
Advanced Product SME

Configuration ivotal HD
Diagnostic .P ' Greenplum !

' Pl DCA ' . :

] 1 1

1 1 1

1

Performance
Parsing Aggregation Qualification DB
Workspace

Business Data

Alert Processing
SR Details
Chat Logs

Specialized business SME with
programatic skill set that understands and
raises value from the unstructured data

Traditional Bl role focused
on structured data

Translates "value" in the raw data Operational Reporting (Bl)

Qualifies the product data and modeling Statistical & Mathematical Analytics
Business "self-service" or IT Assisted Scorecards & Dashboards

IT enabled and Business driven for innovation, rapid delivery, and self-service

22



EMC Big Data

-

%DBFHE KL HHE

Documents Email

PDF | PowerPoint |

-Click Shari
Excel | Word One-Click Sharing |

Annotation

Oracle
CDC & ETL —> ) Greenplum <
SQL
- \ HDB
Machine : Isilon - P
Logs Data Lake

Data Data Big Data

Sources Ingestion Platform

EMC CONFIDENTIAL—INTERNAL USE ONLY

Web Mobile
e
=0_
| s
Browsers | Portals | Apps iOS | Android |

Blackberry

Analytics & BI

Presentw



o A% FLEBL PBigDatat 7L S A E

Critical Application Priority

=3 GEll 2R o] A ZE [E] FERAE
Tier 1 EMC Greenplum DCA 9/36 TB REBEISMYRET DT
EMC Isilon e em s
Tier 2 . 20T RESURY - SESEE
A NI PIPAN
Pivotal HD & HDB NREREIEREFE
: . B . mEtbaREEE
AN 7 N
AR i =! MADIib In-DB Anaytics AR E
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4y 3i ﬁ'] %ﬁ'ﬁﬁe 4. Bx E1 ﬁiEt é‘- FTHE ITaaS#ﬁ 'f#_ (engineered)
Big Data (No Data Silo) + Hybrid Cloud(laaS, PaaS) + Agile App

PiVOtal AD 0 ui . Other Open Source

Pivotal BDS (Big Data Suite
F@mh rorry

= Microsoft
r‘_- CID*LII'JEFEI spring %
/I_O\ f" a MQS& nodels g
i, o .mongoDB - } g
’ WA‘) DAppDirect o ®)
tc Server vFabric ©
Ocleardb 9 2
b RabbitVO <Xsearchify =1
+ o
Q
Q
wn
I . s Mi nopenstack
SnapShOt I 0 o CLOUD SOFTWARE
DR EMC2 5 10 g,—,
Simple mgt 0
Isilon IEIRY - Backup & CA/DR

=
N

Blg Data La ke 50 P B Coid | i VNX Xtrem|O R SA Bg)E;}ain Avamar 1VPLEX RecoverPoint
Foundation | E

EMC CONFIDENTIAL—INTERNACU O



% B EMCit #-2 BijeloT? BFory 283 UL

> . Rabbit MQ

INGESTION
—
&) —
JSON / HTTP Sl

Heterogeneous laaS platform @ CI/HCI SDDC Solid No Silo Data platform
VMware/Microsoft/OpenStack/Amazon EMC Storage/Backup/DR

EMC CONFIDENTIAL—INTERNAL USE Oi._. 26




60 AT P - 1 RAREE

Smart Data for more Business Intelligence, Condition Monitoring and Predictive Maintenance

ll,'l)) rapidminer

SIEMENS EMC

cRSP / ISB*

VPN’
WAN

A

Greenplum / Hadoop
Scale-Out & Commodity
Unified Analytics Platform

Sensor-/Log-Data

0000
Customer ) vmware Siemens

Customer

:f" INTERNET j Service

e

(*) cRSP = Common Remote Service Platform ISB = Industry Service Backbone

EMC CONFIDENTIAL—INTERNAL USE ONLY
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EMC Federation Cloud Perspective (Layer & Container) & Provider PaaS-Solution

NS
S\EN‘E_ 10

Management

= - - *® Data A
Siemens Applications Analytics Hadoop Cluster (Data Parsing) and Security

il

N

Analytics
DataNode 2

Analytics
Clients 1...n

Pivotal Hadoop
DataNode 1
Pivotal Hadoop
Pivotal Hadoop

DataNode
Pivotal Hadoop
NameNode 1
Pivotal Hadoop
NameNode 2
Pivotal Hadoop
Governance
Management
Security and
Compliance

NameNode .
Pivotal Hadoop

CS Portal
cRSP/ISB
Reporting

Authentication
Database

23
F

VMware ESX vSphere - Virtualization Layer

Server Cluster / Storage / Backup Hardware Layer

"'MCJ
VNX, XIO for AP
Data Storage

Isilon for Hadoop
Data Analytics Storage

0 = Encrypted Data Storage (optional) (*) Sample Application Set. Depending on the usecase, the type and amount of applications can vary.

EMC CONFIDENTIAL—INTERNAL USE ONLY
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Big Data Project Keys to Success
MAXIMIZE OPPORTUNITIES

Current Situation

;;;i © Copyri&h.t/

Unclear business cases
Skills deficits

Lack of experience

Rigid app dev procedures
Complex app deployment
Data silos

Escalating data
management costs

|

7~
PEOPLE

PROCESS
TECHNOLOGY

17,

Data-Driven Enterprise
- Optimal use cases
- Trained & experienced staff
- Agile dev methodology

- Technology: PaaS, Data

Lake solutions
- Simplified data
managem



People: EMC Big Data 4%

GAIN SKILLS FOR IMMEDIATE & EFFECTIVE PARTICIPATION IN BIG DATA PROJECTS

& |LE
90 min
Introduction Biz. Value

Introducing Data Science & Big Data Analytics for Business Transformation

P $
SUSIESS 1 day ﬁ % @
LEAD E RS Introduction Biz. Value Lifecycle

Data Science & Big Data Analytics for Business Transformation

SCIENTISTS (ARAl Ak
(__l'ﬁ_‘ﬁ_—ﬂ:) Introduction ics Li

Data Science & Big Data Analytics

https://education.emc.com/guest/campaign/data_science.aspx

EMC CONFIDENTIAL—INTERNAL USE ONLY
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4y 3i ﬁ'] %ﬁ'& 4. Bx E1 ﬁig @- FTHE ITaaS#ﬁ 'f#_ (engineered)
Big Data (No Data Silo) + Hybrid Cloud(laaS, PaaS) + Agile App

Pivotal BDS (Blg Data Suite) Pivotal App Suite  Other Open Source

@ Apache B

VERTA - Microsoft
@ cloudera “"_;f_;s'i/\ ERE spring - ? %
vE Open Source)
VBBREE
Sy = S . Moet®  nodels =
o ool .mongoDB g
JEGEBHER 7 i =i f § } =
(File ZU85) Wl (DB Ef) "App RAILS o
e e Lo lcServer vFabric : =
/ Ocleardb u 3
gl g AR B o)
«Eggg === : gy — L
vasiE A .
i Rabbit (Searchif =
NFS/SMB | | e | “iimass o NS J
L4
| )
Rz S 3
> .
PACS MRS S file 7,
r

OA &—> o | b
Backup <———)p

Snapshot < ——p
DR +——> 2 g:_,
Simple mgt t—)
Isilon . Storage , EMC Backup & CA/DR 2
Blg Data Lake Cngodity = kg Xtrem|O Data - vamar | 1\/ L | ecoverPoint
Foundation § Q& e RSA Domain | A pLex | R
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EMC CloudArray £ g - T E iF 4 2] 2 34 i1 B

- a;sé;g

ARCHIVE INACTIVE LOCAL DISK CACHING TO MOVE AND STORE
DATA ACCESS RECENT DATA DATA IN CLOUD OF
CHOICE

© Copyright 2015 EMC Corporation. All rights reserved.



EMC CloudBoost&_# » i3 3k + 2 =4 enf)| B

EMC'

DATA DOMAIN

DATA
TECTION
PROSU ITE

SUPERIOR ENTERPRISE CLOUD
PERFORMANCE CLOUD SECURITY ABSTRACTION
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EMC SPANNINGE_2* 5 Z SaaSFR#+2 2 Tl ehiy > | B

() SPANNING

by EMC

[ Office 365
sa]e:sf]f)rce

Go gle Apps
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SIMPLIFY & PATH TO
AUTOMATE THE
STORAGE CLOUD

EMC’






